This study compared 191 college students with learning disabilities (LD) and 190 students without LD in four main areas: academic difficulties, learning strategies, functioning during examinations, and students' perception of factors that help or impede their academic success. Analysis of the personal data of students with and without LD revealed no significant differences between groups on grade point average, number of courses taken, and family status, but students with LD reported having more difficulties in humanities, social sciences, and foreign language than students without LD. Regarding academic strategies, students with LD devised unusual strategies and preferred additional oral explanations or visual explanations, whereas nondisabled students preferred more written examples. These differences indicated that students without LD used more written techniques than did students with LD. During examinations, the students with LD had difficulty concentrating and were concerned about lack of time. They experienced stress, were nervous, and felt more frustrated, helpless, or uncertain during examinations than students without LD. The implications for college students with LD are discussed.
I
n recent years, an increasing number of students with learning disabilities (LD) have been studying in institutions of higher education. An examination of postsecondary education in the United Kingdom revealed that students with LD represented 3.8% of all the first-year students (Higher Education Statistics Agency, 1999) . According to the American Council on Education (1995) , the percentage of all students with disabilities entering college quadrupled between 1978 and 1991, from 2.2% to 8.8% of all students. In 1998, two out of five first-year students who had some kind of disability reported having a learning disability. Although in recent years there has been an increase in the number of students with LD who graduate, the graduation rate of college students with LD was only 3.6%, compared with 62.1% for students without disabilities (Murray, Goldstein, Nourse, & Edgar, 2000) .
In Israel, the Council for Higher Education reported in 1998 (Margalit, Breznitz, & Aharoni, 1998 ) that between 1.5% and 3% of university students had LD. At the Open University of Israel, the number of students with LD increased from 500 in 1996-1997 to 750 in 2000-2001 (out of a total of 29,000 registered students), and in [2001] [2002] , there were 1,593 students with LD out of a total enrollment of more than 32,000 students.
Higher education in Israel has two main goals: The first goal relates to academic aspects-the pursuit of truth and knowledge, research, and the expansion of the student body-and the second goal is nurturing an awareness of social needs and responding to the changing needs of society (Geva-May, 2001 ). The willingness of institutions of higher education to accommodate students with disabilities can be viewed as related to the second goal.
Various studies have described the academic barriers that face college students with disabilities. Most of them have pinpointed the students' lack of appropriate academic skills or suitable academic strategies, social and affective difficulties, and the need for accommodation in order to succeed in academic studies (Gregg, Hoy, & Gay, 1996) . These students need to adapt and to adjust to the demands of higher education, to learn to deal with a lack of adequate academic skills or appropriate social skills, and to organize their time in order to meet academic deadlines (Braxton, Milem, & Sullivan, 2000; Jones, Kalivoda, & Higbee, 1997; Margalit, Breznitz, & Aharoni, 1998; Parker, 1999 Parker, , 2000 Pascarella & Terenzini, 1998; Reiff, Gerber, & Ginsberg, 1992; Silver, 1992; Winter & Yaffe, 2000) . Cohn (1998) described the feelings of a college student with LD as follows: "For students with LD it can be a nightmare. When these students enter college they are not only beginning an unexplored and unfamiliar way of life but embarking on a journey that threatens their established motivational drive, need for order, compensatory skills, and social relationships" (p. 514). However, other studies have found that most students with LD in institutions of higher education are well adjusted academically and socially, although they graduate approximately a year later than their nondisabled peers (Greenbaum, Graham, & Scales, 1996) .
A considerable amount of research has described various strategies, skills, and learning techniques of adolescents with LD who have deficits in lexical retrieval and phonetic awareness or who have to struggle to read accurately (e.g., Allor, Fuchs, & Mathes, 2001) or have significant deficits in math skills (e.g., Montague & Applegate, 1993; Woodward, Kara, & Juliet, 2001 ). Other studies have suggested intervention methods for teaching strategies to students with writing difficulties or dyslexia (e.g., Butler, Elaschuk, & Poole, 2000) or for improving reading fluency and accuracy (e.g., Mercer, Campbell, Miller, Mercer, & Lane, 2000) or strategies to enhance memory in children with LD (e.g., Mastropieri, Sweda, & Scruggs, 2000; Swanson & Sachse-Lee, 2001 ).
Studies of college students with LD revealed that they had greater difficulty handling academic demands, adjusting to change, dealing with criticism (Mellard & Hazel, 1992) , and adjusting to university life (Saracoglu, Minden, & Wilchesky, 1989) . Barton and Fuhrman (1994) contended that adults with LD often need to cope with a number of psychological difficulties, including stress and anxiety. Hoy et al. (1997) found that students with LD reported consistently higher levels of anxiety and persistent feelings of lower self-efficacy and reported large gaps between their competence and their actual achievements. These results are consistent with earlier research on university students diagnosed with LD whose scores reflected generalized anxiety, lack of self-confidence, selfdoubt, and extreme self-criticism. They also demonstrated short-and longterm stress significantly different from that of college students without LD (Gregg, Hoy, King, Moreland, & Jagota, 1992) . College students with LD experience increased levels of stress because their academic studies demand more time, greater effort, and constant self-regulation (Hatzes, 1996) . It seems that individuals with LD experience and encounter stress more often than their nondisabled peers from early childhood (Margalit, 1998) through adolescence (BarOn, 1997; Reiff, Hatzes, Bramel, & Gibbon, 2001; Shulman, Carlton-Ford, Levian, & Hed, 1995; Wenz-Gross & Siperstein, 1997) into adulthood (Bruininks, 1978; Gregg et al., 1996; McIntosh, Vaughn, & Zaragoza, 1991; Morrison & Cosden, 1997; Ochoa & Palmer, 1995) .
A comparison of college students with and without LD revealed that students with LD had lower grades, lower test scores, and lower perceptions of their own academic and intellectual abilities than students without LD. Moreover, students with LD reported more social acceptance and support than did students without LD (Cosden & McNamara, 1997; Murray et al., 2000) .
However, Reiff, Gerber, and Ginsberg (1994) identified a number of components of success among adult students with LD that included both internal variables, such as inner decisions, self-control and goal orientation, adaptability, and creativity, and external variables, such as aspects of social and personal support. The results of a longitudinal study on individuals with LD (Raskind, Goldberg, Higgins, & Herman, 1999) suggested that selfawareness, determination, activity, emotional stability, goal setting, and the use of support services were more powerful predictors of success than background variables.
Few studies have examined what academic strategies and learning techniques students with LD use and how they cope in college. The present study was designed to provide a foundation for further investigation of the academic profile of students with LD in higher education. Students with and without LD were asked about academic data (courses, grades, personal status) and about their personal academic perspectives and experiences. The importance of this study is its attempt to examine the students' view of their academic difficulties, their strategies and techniques of learning, and the ways they manage during examinations. This study addresses four main questions regarding college students with and without LD:
1. Do these students experience difficulties in different areas of academic study? 2. Do they use different learning strategies? 3. Do they cope differently during examinations? and 4. Do they perceive the factors that might help or impede their academic success differently?
Method

Participants
Participants in this study were students with and without LD studying at the Open University of Israel. The Open University of Israel is a distance university accredited by the Israeli Council for Higher Education and authorized to confer academic degrees. Academic studies at the Open University of Israel are open to anyone interested in learning. The university offers a wide range of courses through self-study and places special emphasis on integrating technology into its teaching. Unlike studies at traditional, campus-based universities, studies at the Open University of Israel are not measured in semesters; rather, the students (most of whom are part-time students who concurrently hold jobs and often have family responsibilities) take as many courses as they feel they can cope with each semester. In this study, we did not have information on how many hours per week students invested in their studies; however, most students took between one and four courses each semester. Open University studies are individual studies based on written materials, textbooks, and accompanying material mailed to the student. Nonetheless, tutorial sessions, technological learning aids, and assignment feedback are all available to students. Every student enrolled in a course is assigned to a study group and a tutor who meet at the study center closest to the student's area of residence. Undergraduate and graduate degrees are awarded to all students who successfully meet the university's rigorous criteria. In order to graduate from the Open University of Israel, students need to accumulate at least 108 study credits (between 18 and 25 courses). In a number of dualdisciplinary and interdisciplinary programs (such as management and computer science, psychology and economics, or life sciences and management), more credits are required.
To help students with LD to succeed in their studies, the Open University of Israel provides varied kinds of services. There is a special center for dealing with LD, where students receive guidance in small groups or individual help in learning from subject-specific tutors. Some students participate in learning skills or test-anxiety-reduction workshops; others are given individual assistance in foreign language reading comprehension courses.
Students with LD.
All participants were enrolled in the Open University of Israel between autumn 1998 and autumn 2000. Initially, from the enrollment of 29,000 students, 715 students with LD were identified. These were students who were registered by the university unit that assists students with disabilities, who had reported having LD, and who had provided a psychological and psychoeducational diagnosis after being evaluated by a psychologist or a psychological center. The criteria for the diagnosis of LD were determined by a multidisciplinary diagnostic staff of LD specialists following a clinical assessment that included detailed informal measures of cognitive abilities and achievement abilities corresponding to the definition of the National Joint Committee on Learning Disabilities (1998), based on (a) an average range of intellectual ability when measured by Verbal IQ, Performance IQ, or Full Scale IQ (Wechsler, 1981) ; (b) evidence of a below-average academic achievement score, including a wide range of specific difficulties in academic skills such as reading, writing, spelling, arithmetic or mathematics, or difficulties in a foreign language (usually in English); (c) evidence of deficits in cognitive processes, including areas of perception, reasoning, symbolic representation, and memory; and (d) lack of evidence of sensory impairment, mental retardation, or a primary psychiatric disorder. Students were sent a questionnaire, accompanied by a cover letter that explained the survey and a self-addressed envelope to facilitate return of the completed questionnaire. Students had the option of remaining anonymous. After 3 months, 191 questionnaires (26.71%) were returned.
Students Without LD.
Six hundred students were selected at random from the university roll and sent the same questionnaire and cover letter. To ensure that this control group did not include students with LD, the questionnaire sent to this group included an additional question asking whether the student had a learning disability. We received 190 responses (31.66%) from nondisabled students. These students had not undergone psychological evaluation, and we assumed that they were of average intelligence.
Instruments
Participants were asked to provide demographic information and to complete two questionnaires that were designed to examine qualitative information and quantitative data regarding their difficulties, strategies, and coping techniques during academic studies. The demographic information included items regarding the student's age, gender, family status, and study areas. Inclusion of the student's name or identity number was voluntary. (Margalit, Alyagon, & Ziv, 1999 ). This open-ended questionnaire was originally developed for high school students with LD. For this study, the questions were adapted to university students by making a few changes in wording, such as college instead of school. The questionnaire consisted of 14 openended items including (a) 4 questions relating to the characteristics of the student's learning difficulties, (b) 4 questions relating to the student's learning strategies, and (c) 6 questions relating to the student's mode of coping during examinations (see the Appendix). (Margalit, Alyagon, & Ziv, 1999) . This questionnaire related to factors that may help students succeed in their academic studies. It included 16 items scored on a Likert scale from 1 to 5 (1 = not helpful at all; 5 = extremely helpful) that related to having a good lecturer, learning with a private teacher, knowing ways of summarizing the material, recording materials, mapping texts, getting help from friends or from family, having high motivation, and so forth (e.g., "I record the lectures," "I receive help from my family," "I study with friends," "I need to be rested or sleep well"). For each item, students were asked to indicate to what extent it helped them in their academic studies. Scores for each item were calculated independently.
Learning Strategies Questionnaire
Factors in Academic Success
Procedures
Qualitative data analysis was used for the open-ended items. To classify the items, a comparative method of coding and categorizing data was applied (Lincoln & Guba, 1985) . The responses were coded by the author and by a graduate student in psychology who was familiar with qualitative research methods. Categories were defined for each open-ended question, and frequencies were calculated. The process of revising the categories continued until all categories were exhausted. In-terrater reliability was found to be between 98.2% and 98.8%.
Results
Characteristics of Respondents
Quantitative data were analyzed using SPSS 10.1 for Windows. Frequencies and descriptive statistics were calculated for participants' responses, and chi-square analysis was used to compare the background variables within and between groups. For those students who provided their full names or student identification numbers, we checked grade point average (GPA) and number of credits taken. Demographic data on the participants are presented in Table 1 .
Students with LD.
The 191 students with LD were between 17 and 57 years old. Most studied social sciences, others focused on mathematics and computer science, and fewer studied humanities or natural sciences. Most of the students (61.3%) had completed less than 108 credits; others (11.5%) had taken 109 to 122 credits, and the rest (27.2%) did not report.
Students Without LD.
The 190 students without LD were between 16 and 59 years old. Most studied social sciences, and fewer studied exact sciences, humanities, or natural sciences. Most students (49%) had completed less than 108 credits, 2 students (1%) had taken 112 to 118 credits, and the others (50%) did not report.
A comparison of students with and without LD revealed significant differences for area of study; whereas most of the nondisabled respondents studied social sciences, students with LD were more dispersed among the departments, χ 2 (3) = 21.69, p < .001. Differences were also found for age: Students with LD were slightly older than nondisabled students, χ 2 (36) = 56.08, p < .05. No significant differences were found between students with and without LD for GPA, χ 2 (32) = 30.48, p > .05, number of courses taken, χ 2 (86) = 98.01, p > .05, or family status, χ 2 (2) = 2.86, p > .05.
Differences in Academic Studies
Areas That Presented No Difficulties. As shown in Table 2 , more students without LD reported having no difficulties in humanities or in social sciences than students with LD, whereas more students with LD reported having no difficulties in mathematics and sciences than their peers without LD. No significant differences were found between groups for English as a foreign language. As expected, more students with LD responded that they did not have difficulties because they did not read very much. No significant differences were found between groups for students who claimed that they had no difficulties because there was no need to learn materials by heart or to memorize many details, or for students who claimed that they did not have any memory problems.
Areas That Presented Difficulties.
More students with LD reported difficulties in humanities or in social sciences and in English as a foreign language than students without LD. Differences were also found regarding mathematics, for which more students without LD reported difficulties. Students with LD stated more often than students without LD that they had a lot of writing or reading to do and that they had more problems with attention that might cause their difficulties. Students in both groups thought that their difficulties might be caused by the large amounts of material to study and to memorize. Table 3 presents the findings that relate to learning strategies. Four questions concerning the students' academic learning strategies were asked. To enhance their memory, students without LD more often used written strategies than students with LD. For example, they summarized the materials or made short notes. Other students without LD said that having a good lecturer could help them to remember the material studied in class. Students with LD devised unusual strategies or "tricks," usually not written ones, to help them to remember, such as singing or chanting a text, imagining various associations, marking the text in a special way, or making diagrams or sketches. Both groups reported that when they had to learn materials by heart, they tended to repeat the details over and over in order to memorize them.
Differences in Learning Strategies
Students in both groups reported that they understood the materials better if they reread the text or made short notes, highlighted different parts of sentences, rephrased facts, or wrote sentences more clearly. Students with LD preferred additional oral explanations or visual explanations, which included graphs, highlighting, and so forth, whereas nondisabled students preferred written examples. To concentrate better on their studies, both groups of students preferred a quiet environment or music in the background. Well-organized written material helped students without LD more than students with LD to concentrate on their studies. To learn faster, both groups said that it was better to be cut off from their surroundings. Students without LD used more written techniques such as summarizing, rewriting, or index cards to help them learn the material faster. Being pressured for time or being more motivated could help students without LD to learn faster. More respondents with LD claimed that nothing could help them learn faster. Table 4 presents the findings relating to students' coping techniques during examinations. More students with LD were concerned with the limited time available and tried to finish more quickly, and more students with LD noted they had difficulty concentrating during examinations. Although more students with LD reported that they thought the exams were too difficult, that they had written the wrong answer, or that they would not pass, no statistically significant difference between groups was obtained. Students from both groups used positive thinking such as "I know this" or "I can handle it" or tried to focus on the examination questions, checked and rechecked their answers, and tried to remember examples given in class.
Coping During Examinations
Feelings During Examinations.
More students with LD experienced stress, were nervous, and felt frustrated, helpless, or uncertain during examinations; yet more students without LD reported physical complaints such as pains, headache, or trembling. No significant differences were found between groups for students who felt fine and experienced no specific problems.
Factors Helping or Impeding Success. Most students with LD thought that special test conditions for students with LD-including providing extra time during examinations, using copies of notes and outlines, providing alternative types of exams, ignoring spelling mistakes, using a computer, or being allowed to take more breaks during exams-could help them during the examination. No significant group differences were found regarding past experience facilitating coping with examinations. Although more students with LD claimed that external factors, especially noise, insufficient time, or a poor lecturer, could impede success, there were no significant differences between groups. Also, there were no significant group differences regarding internal factors, such as sleeplessness or anxiety, or regarding the difficulty of the exams.
Stress.
As factors helpful to reduce stress, most of the students with LD mentioned special test conditions, whereas students without LD believed that mastery of the material and previous experience could reduce stress. No significant differences were found between groups for responses regarding relaxation (e.g., meditation, sleeping well, eating chocolate), for negative answers like "nothing can help to reduce stress," or for stating that they did not experience stress.
Academic Success. Table 5 shows the results of a univariate analysis of variance (ANOVA) used to compare the groups in relation to factors that Note. LD = learning disabilities. *p < .05. **p < .01. *** p < .001.
could facilitate the students' academic success. The results revealed that more students with LD studied with a private teacher and preferred taperecorded materials than students without LD. More students without LD responded that summarizing lectures and materials and studying with a well-trained tutor or lecturer could help them succeed in their studies. No significant differences were found between groups for other learning techniques, such as mapping texts, studying with friends, getting help from the family, or having higher motivation.
Discussion
The purpose of this study was to describe areas of difficulties experienced by students with and without LD in higher education and to examine differences between these groups in learning strategies, academic coping during examinations, and factors that might help them to succeed in their academic studies. These aspects are discussed in relation to the contribution of our findings, limitations, implications, and the need for additional research.
Differences in Academic Studies
Like a number of previous studies that described the academic deficits of children with LD in reading and writing beginning in early childhood (e.g., Pisecco, Baker, Silva, & Brook, 2001 ) and continuing through elementary, junior high, and high school (Mercer et al., 2000) , the results of the present study provide empirical support for the continuing existence of academic difficulties at the college level for students with LD. As expected, students with LD reported more obstacles in the humanities, where they had to write more and read longer texts, and difficulties in foreign language learning. Students with LD preferred more visual or oral materials than did students without LD. The findings regarding the students' difficulties in writing and in foreign language can be viewed in light of Ganschow, Sparks, and Javorsky's (1998) comprehensive examination of language skill and foreign language aptitude in students with LD. Ganschow et al. suggested various explanations for the students' difficulties, such as a lack of foreign language aptitude, low motivation, high levels of anxiety, failure to use appropriate learning strategies, mismatch of teacher-student teaching and learning styles, and personality variables.
However, although students with LD encountered academic difficulties, it is important to note that no differnces were observed in GPA between students with and without LD. This can be explained in light of the intense effort invested by students with LD to overcome their learning deficits and the specific supports that students receive to help them bridge the gap. Another factor that might contribute to the lack of significant differences in GPA between the groups is that the students with LD were older than the students without LD, and this maturity factor may have improved their learning. It is also possible that students with LD developed special strategies to overcome their difficulties. Note. The range of the Likert scale is 1 to 5. LD = learning disabilities. *p < .05. **p < .01. *** p < .001.
Learning Strategies
As we hypothesized, the results indicated different patterns of learning strategies used by students with and without LD. Students without LD preferred to use written techniques to enhance their memory and their understanding, whereas students with LD preferred to use more oral and visual strategies or to devise unusual techniques. Both groups stated that a quiet atmosphere or background music helped them to concentrate. The techniques for learning faster that were suggested by the students without LD included summarizing, rewriting, and being pressured for time, whereas most students with LD indicated that nothing could help them to learn faster. This difference illustrates the feeling of many students with LD that nothing can solve their objective problems.
Coping During Examinations
Examinations are considered stressful events for all students. As expected, students with LD experienced greater examination stress than students without LD. Stress contributes to many of the emotional and physical symptoms common to the college population, such as fatigue, hypertension, headaches, depression, anxiety, and inability to cope (Grace, 1997) . As described by Ganschow et al. (1998) , the academic difficulties of students with LD can be partly explained by the higher levels of stress combined with a lack of appropriate learning strategies compared to students without LD. Furthermore, more students with LD complained about the limited time available and emphasized their need for special test conditions. The mixed results found for coping differences between the groups may reflect the successful academic adjustment of students with LD at the Open University of Israel. On the other hand, these differences emphasize the difficulties and barriers that students with LD have to overcome in order to graduate. Institutions of higher education need to be aware of the obstacles that these students face daily in terms of memory, pace of writing and reading, and resultant stress.
Limitations
The findings of this study need to be viewed in light of several limitations. First, we considered all students with LD as one homogeneous group. It is well known that the diagnostic criteria for LD vary; therefore, further investigation is needed to consider the effect of different deficits (e.g., difficulties in reading, arithmetic, cognitive processes, spatial or visual perception, attention-deficit/hyperactivity disorder). Second, it is possible that students studying in different subject areas face different problems. Therefore, additional studies are necessary to identify problems specific to each. Third, the results of this study are limited by the relatively small sample size, as a result of which some of the cells were very small. Moreover, the respondents with LD were more dispersed across the various subject areas, whereas the students without LD mostly studied social sciences. This imbalance may have biased the results.
Our findings may be particular to the distance education setting of the Open University of Israel. The unique teaching methods of the Open University may have affected the students' strategies and ability to cope. Generalization of the present findings therefore requires additional sampling of students from other institutions of higher education. Controlling all these factors with a larger sample is necessary before making generalizations.
Implications
Our findings have important implications for both practice and future research. With respect to practice, institutions of higher education are responsible for providing the necessary framework and should make appropriate study guidance available to students who choose to use it. At the Open University of Israel, study guidance workshops are offered to students, and students are encouraged to participate in them. We propose that institutions of higher education encourage students with LD to enroll in such workshops and continue their efforts to help and support these students.
In conclusion, we assume that appropriate learning strategies and skills can help these students to better deal with academic tasks and enable them to reduce stress or to benefit from social support. Researchers are encouraged to further investigate the learning strategies used by students with LD, to examine various teaching methods and special conditions designed to help these students, and to identify these students' emotional and social needs. Moreover, to assess the specific learning deficits of students with LD, valid assessment instruments should be developed that are appropriate to the university setting and take into account the student's demands and need to adjust to higher education. Education and Psychology, 16 Klausner St., Tel Aviv, 61392, Israel; e-mail: talihe@oumail.openu.ac.il 
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